considering the possibility of bypass re-vascularization surgery, combined spinal-epidural (CSE) anaesthesia was planned. After intravenous access was established the patient was turned to the right lateral position and using a 16 gauge Portex® epidural system, a senior registrar performed an epidural at the L3-4 interspace using the midline approach. On the first pass of the needle a drop of blood appeared at the hub of the needle. On redirection medially the epidural space was easily identified using the loss-of-resistance-to-air technique. A 26 gauge Portex® pencil point spinal needle was passed through the single orifice epidural needle. Clear cerebrospinal fluid was obtained and 2.6 ml of 0.5010 heavy bupivacaine was injected. An epidural catheter was then easily inserted 4.5 cm into the epidural space. Aspiration of the catheter did not reveal any blood. Within five minutes a dense sensory block to no was achieved.
Fifty minutes later a bolus of 5000 units of heparin was given intravenously. No intraoperative monitoring of anticoagulation was performed. At operation a fleshy non-cancerous embolus and propagated clot was removed from the right femoral artery. Ninety minutes after the commencement of spinal anaesthesia, anticipating regression of the block, 6 ml of plain 0.5010 bupivacaine was given via the epidural catheter. A further 60 minutes later surgery was successfully completed and an intravenous infusion of heparin was then commenced at 750 units per hour. The systolic blood pressure ranged between 100 and 130 mmHg. No postoperative epidural analgesia was given.
Four hours later the patient complained of low back pain. On examination there was loss of sensation to pinprick over all aspects of the right leg below the knee, right knee and ankle reflexes were absent, and muscle power testing was 015 in all groups except plantar flexion and extension (3/5) . Left leg examination was normal. There was no swelling in the lumbar area and the epidural site was not tender. On review the next morning, twelve hours after the operation, the patient still experienced back pain. At that time, the activated partial thromboplastin time (APTT) was 78 s (NR for heparin therapy 50-85 s) and the prothrombin time 13 s. The heparin infusion was ceased and six hours later, without repeating the APTT, the epidural catheter was removed. At that time the neurological findings were unchanged except testing of left hip flexion revealed 0/5 muscle power. A urinary catheter (which drained 600 ml) was inserted because the patient was unable to void.
As there was now evidence of a neurological deficit in association with low back pain and unrelated to the femoral artery occlusion, it was decided to perform magnetic resonance imaging (MRI) to exclude the possibility of a spinal haematoma. The MRI, performed 20 hours after the operation, demonstrated a subdural haematoma extending from no to L5. There was significant narrowing of the adjacent subarachnoid space with evidence of cauda equina compression at the Ll-2 and L2-3 levels (Figures 1,2 ). The consulting neurosurgeon decided to observe the patient for any signs of progression of the neurological deficit. Over the following days, complete neurological recovery occurred. On the eighth postoperative day the patient required further surgery to remove more embolus from the femoral artery. Heparin therapy was recommenced at that time. On two subsequent occasions rupture of the artery occurred, necessitating bypass surgery and heparinization. These procedures were performed uneventfully under general anaesthesia, the hypokalaemia having been corrected. Subsequent investigation with echocardiogram, aortoiliac ultrasound and ECG Holter monitoring could not determine the source of the recurrent emboli. Haematological review indicated a procoagulant tendency of uncertain aetiology.
DISCUSSION
Spinal subdural haematoma formation is very rare. There are only fifteen cases of haematoma formation following spinal or epidural needle insertion reported in the English literature. Six were both subarachnoid and subdural haematomas'. Nine were subdural only, and of these four involved central neural blockade. One followed spinal anaesthesia 7 and two followed epidural anaesthesia 8 ,9. The other case involved attempted epidural insertion associated with frank blood dripping from the needle. Re-insertion of the epidural needle at a lower interspace resulted in the free flow of clear cerebrospinal fluid. The anaesthetic technique was converted to continuous spinal anaesthesia lo .
The majority (79CTfo) of haematomata associated with lumbar puncture occurred in patients who had a coagulopathy, significant thrombocytopenia, or who had received anticoagulants'. In the cases involving epidural needle insertion alone, one showed a low-grade epen-dymoma in association with the haematomaS and the other occurred two days after attempted epidural insertion when the patient was given heparin despite evidence of a developing paraparesis9. Although difficult or traumatic subarachnoid lumbar puncture is considered a predisposing factor to haematoma formation, in many of the reported cases the needle insertion was neither difficult nor bloody.
In this case, the possible causes of the spinal subdural haematoma are epidural needle insertion, spinal (subarachnoid) needle insertion, subdural space catheterization or coincidental spontaneous haematoma formation whilst on anticoagulants. Epidural needle insertion in association with subsequent heparinization is the most likely cause. The needle tip was too lateral and probably hit an epidural vein or a blood vessel in the intervertebral foramen. Subdural catheterization cannot be excluded because not enough local anaesthetic was given by the epidural route to produce evidence of a subdural block. It is possible that the catheter was subdural and that the dura and arachnoid maters were separated by the top-up at a time of therapeutic heparinization. The incidence of acute spontaneous spinal subdural haematoma is unknown but rare. It is more likely to occur in the presence of spinal neoplasia, arteriovenous malformations, coagulation disorders and anticoagulant drugs.
Although the platelet count was less than normal it was adequate. The clinical relevance and usefulness of the bleeding time as a test of platelet function is con-troversiaP2. It is unlikely that a bleeding time would have contributed to the decision as to whether or not to perform central neural blockade in this case. Furthermore there was evidence that pre-operatively the patient was in a hypercoagulable state (less than normal APTT, clot in the femoral artery).
The source of spinal subdural bleeding is unclear. At the level of the cauda equina, the only blood vessels more than one millimetre in diameter are the major radiculomedullary arteries and veins that lie laterally. They usually enter the spinal cord above the L3 nerve root, but can occasionally accompany the L4 or L5 nerve rootsll.
The decision to perform a combined spinal-epidural anaesthetic and its subsequent conduct in this case conforms with currently accepted guidelines l2 . There was a positive indication (avoidance of general anaesthesia in a patient with symptomatic hypokalaemia), preoperative coagulation studies did not preclude regional anaesthesia and it was possible re-vascularization may have been required. Local anaesthetic infiltration was considered inappropriate as the patient was distressed and agitated due to severe pain. The relative risks of having a moveable catheter in situ versus the risk of Anaesthesia and Intensive Care, vol. 23, No. I, February, 1995 its withdrawal are unknown. It is considered safe to stop intravenous heparin two hours before catheter removal l2 , and in this case six hours had elapsed. Rao and EI-Etr" reported no spinal haematomata in a series of 3164 patients who had continuous epidural anaesthesia and 817 patients who had spinal anaesthesia for elective lower extremity vascular surgery. Their careful management protocol included re-scheduling patients under general anaesthesia the next day if blood was aspirated at the time of catheter insertion. In addition anticoagulation was achieved with increments of heparin to an activated clotting time of twice normal.
Some consider that the issue of the safety of lumbar puncture followed by anticoagulation is unresolved'. Our case report would add support to the suggestion that if spinal or epidural anaesthesia is selected in such a patient, it should be performed as atraumatically as possible. Additional caution is required if the lumbar puncture is traumatic or bloody, and subsequent heparinization should be controlled. It is important to monitor the patient closely in the postoperative period for signs of spinal haematoma formation. Our case illustrates that possible warning signs of spinal cord compression may be masked and therefore delay diagnosis.
Management of a suspected spinal haematoma involves early, accurate diagnosis (preferably with MRI), correction of any bleeding disorder, and referral for decompressive surgery. In a recent review of spinal haematomas it was found that the prognosis for neurological recovery is relatively good if surgery is performed within eight hours of the onset of paraplegia 14 • In this case the decision of the neurosurgeon to observe the patient for any progression of the neurological deficit was vindicated.
This case of acute spinal subdural haematoma for-Anaesthesia and Intensive Care, Vol. 23, No. I, February, 1995 mation is a rare but serious complication of central neural blockade. Vigilance is required in the prevention and detection of a haematoma especially in the presence of anticoagulants.
